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*mm\Z. PACAP/VIP 8§$#®Smffi€, &&m. ^lT4#fit*^TStt 

fist 

VIP (jfiiWf^liMW^y^H ; Vosoactive Intestinal Peptide) fct, ffij- 

te%> («Atf##|f:fcilU#JR). — PACAP (TiftTr-W- h->^ 
— ^^14^^^"^ H ; Pituitary Adenylate Cyclase Activating Polypeptide) 
fit, ^©^T^e»TS^^JfflJ!S©T^r: if^^$ii-§A* 

^S^^KT^O, PACAP 3 8 t, PACAP2 7021«m (M*. 
^#fF^2#^) 0 ^OPACAP©N*i»5 271HGD75 ;tfiJJKV 
IPti*TjHHUfcIIStl/T^3. VIPtPACAP©7$yg| 

^>x-/^-7 7 5 y - f t^nTivs. ^ne>PACAP*5 

I PttPACAP/V I P l/t^-^UTt04I^$^m - 
©PACAP/V I P U±i7^-\t^mz^XJl:^^^h. ^tli^PA 
CAP/VIP»#<©4Iffitt^tt5c:tj5ti^nTV^o 0J^.H trCC 

Mftm m&xmi). Mmmr^m m&jcffi2), m&ftm mnxwt3), < 

>^>y^m^m (WffFXSUK ttMSHBffUS (#fF^5), SMWMKj 
fF^Citm. ftJffjR3*teftff:/g (#ttX«8), -a-D>^y hy-/;^|£l 
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PACAPtV I PfO^ISf^^HJIlT^T^^ mztk&ftiz 

^cT'^^t^^fc, mmmfe&mmmmthxu&tsttp ac ap /v 
fricbfc (##ff^5s^6£#m)o t^oT, zw-mmmftmmp AC ap / 

££#*4-|II^&Ti^e>;^<h&D, uti&f tV^iPACAP/V I PiiGDfg 

ttM?i> feb< u&j&T%^Mmiz&&^M&fomftmmtfffi<Mikt£ti2>Lz. 
zxfoz. pacap/v i pi©4i • znzomm 

VMrt&!&m&&h^frmntte&z\£teMMir&\z&%x&z>o ^tiSfc, z\(D 

^^<Dmmm^^±u^wiKmm(D^mt^izm±f3immt^x^n^o 

WM¥ 8-333276 

#§SHS 63-179894 #&$8 

01-83012 -%£;$8 

01-19097 
^IfXltt 5 

#S? 01-501937 
teflFXltt 6 



2 



WO 2004/048401 ^^CT/JP2003/014924 

06-50741 5 -5§&|g 

#g§¥ 07-69919 ^« 

08-40926 ^£r?g 

&BB 2001-226284 
1 0 

8-333276 
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D"f H (S. I. Said) 6, riMx>X (Science)j OfclS) 1970 ^ 169 

# P. 1217 

(A.Miyata) 6, r/t>f ^-dr5*;V T>H AW^^^v 5 *^ U+f— 3=- 
3 5 zl -*r—z/ a >X(Biochemical and biophysical research communications) J 
OfcH) 1989 ^ 164 # p. 567 

##ff;*:itK 3 

JR± (Onoue, S.) r^ai^X (FEBS Letters)j (:T9>$0 

2002 ^ 522 # p. 65-p. 70 

(Kashimoto, K. ) 5, r^^H tr^XhV- (Peptide Chemist ry)j 
1996 ^ 1997 m p. 249-p. 252 
5 

(Yoshihara, S. ) r^y^H (Peptides)j OM) 1998 ^ 19 

# P. 593-p. 597 
#«pfFXltt 6 

(Yoshihara, S. ) 5, f-fVJ-* v^z. 7r-73 
as?- (British Journal of Pharmacol ogy)j 1997 ^ 121 # p. 1730-p. 1734 
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&-dt. *mm&. s-mmz-g^ is±^i:tffltt5PACAP/vi 
&mw%z\z, pacap/vi Pte&ztJtoiwmfc^^wmwttpte&i-t 
mmtKj&timzv. mmmzmmuf&w^mf&fttvT&mrzizfc&mx 

&9^n*>y^yn*^ts^7^\*'W&m\zmmTZ7^ymMmzj:^x, 

&-£fLT^Z> (Bodanszky, M. et al. , Int. J. Pept. Protein. Res., 1978, 12, 
69; MM. fs^c£>, r^s^ F^©S#<h^J 71-72) <, J:©E0i7S 

#*#&-r&<h#K:^jt'Tr&£ 0 V I P 24, 25 Asn-Ser SE^J/WlC 

Stt-fb^c:D^-r<, HiiilH4VI Pii#:^§^^F4ft 24, 25 &GD 
Asn-Ser IB^J^JP^T, 28, 29 %L<D Asn-Gly 13^1^*5 ViTfelM<i©^>fb^iI 
£<h#^£>n£o £fc,Kitada £>©3S^ (Peptide Chemistry 1990, 1991, 239-244) 
fccfctlkf, VI P3$<3:-C£^<DmmmMfo<D 8, 9&<£> Asp-AsnlB^I&^fcX^i' 
K*Mt5^t^i^$nTV^ 0 PACAP<D^^-^43ViT 
i fo^©3,4'Er<DAsp-GlyB3^I«X^->>'l'5 H £^)£T£ pJfg14SrWbT*5 0 , 

&m*\z&tf&&fe&f)i#i$\zmm£-&z>z:z.z-c&z> 0 

^-T&ilitelckoT, PACAP/VIP^FtLTCD^liStt^fl, ^ 

^^m^ZOftom^ (Onoue, S. et al. , Biomed. Res., 1999, 20, 

219-231; Onoue, S. et al. , Peptides, 2001, 22, 867-872; Onoue, S. et al. , 
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Pharmcol. Rev. Commun. , 2002, 12. 1-9) lc£n«, PACAP/VI P« 

^mfcfeti«PACAP/v i p iKDm^izmvx. c© 

S*#«»B«ttfc^c# <^#-rs©fe**-© N *Jg»jgT»«.c:©«Ejg:K:fi6o 

(i) VIP 0?£eSH6^ 24, 25 P A C A P (D^MMn 24, 25 -©leg 

im*T, *5l9l#*S3tefc^,ajbfc (Nagano, Y. etal., Peptide Science 2001, 
2002, 147-150), V I PCD 28ffiAsn»Xtt«ttfc*#U^Vii:Vi'5*3)l3^6, 

(ii) ^^H 4 (5c^MVIP fC^bT Arg^S^fi£*tT«k3Bfc^bfc^:/^ 
H) ©28&£8iJB&U Asn-GlyfiB^te«fc*Sttfc©fel£te£#l$bfc:. 

v i p© i7&m\*&fctefo%wtt<Dm&xn*\z&\,*Tm^frfettm&& 

(iii) 17 & Met tt Leu Sfc&Nle 

V I P fc&tf & 8 &© Asp S«ite0D^|feteJ&* Asp cfc D *>4>ftV> Glu, 
£&«Ala (ClIl/fcMfe^SLfc. V I P© 8&£ Ala fclitfc^, 
■?-©l/-fey^-ig^'14^|S]_t:-r^- tfim&tEnT&Q (Igarashi, H. etal., 
J. Pharmacol. Exp. Ther. , 2002, 37-50), KS#©Sfc^te£iS^te©PMIh&*8l 

T&D (Nagano, Y. etal., Peptide Science 2001, 2002, 147-150), _tfBT5 

T^ntfv 1 p ©£s?gi4a*aii*r«*. 

Sfc, PACAP©3, 4fitC<fc«^^>/— ;i/^^H^Sffl#-rSfc*Kl 

(iv) 4 &© Gly £§S£ V I P © m&WT 5. J WiZM^* Ala ^SCSitl, 
ZLK&y, &fe4t&mz>Z.ttf~e%Z> 0 C(DtittPACAP27 K^h*2) 
<D&f3:B~r, PACAP38K^K3), H 5 (PACAP30K ^UT^ 
^H6 (PACAP38fc»UTArg««#S&i«T«fc5Bfc^bfc^^H) © 
«fc5&P ACAPH£^y^F©££fcfc#bT*>W&T*5. 

APCAP©ft/^tt*ftttV I P£E«IN**<kD 238£T»£ 
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©^£&oT:fcD(Kitada, C. etal.. Peptide Chemistry 1990, 1991, 239-244), 
±!2PACAPiIMto^TfeN*^D23iS£Jl±fen«PACAP©4 

appeal *fcHfn^±0iv^igt$f t § t^ic ffit^sttt&^rr 

-r^to-s, *mm\zskT<D (D ~ (12) ©5gB&ffi#?-s. 

( 1 ) Ties*; ( 1 ) : 

His-Ser-Asp-Ala-A-Phe-Thr-B-C-Tyr-D-Arg-E-Arg-F-Gln-G-Ala-Val-H-I-Tyr-Le 

u-Ala-Ala-J-K-L <E?U#-3 1 ) (I) 

(5£4»,A te,Val Ile;B te,Asp, Glu Ala;C te, Asn Ser; 

D te,Thr Sfcte Ser;E te. Leu Tyr;F, H, I Lys Arg;G te. 

Leu nLeu ; J te, lie, Val ;K te. Leu, Leu-Asn, Leu-Gly, Leu-Gly-Lys, 

Leu-Gly-Arg , Leu-Gly-Lys-Lys , Leu-Gly-Lys-Arg , Leu-Gly-Arg-Arg , 

Leu-Gly-Lys-Arg-Tyr-Lys-Gln-Arg-Val-Lys-Asn-Lys 

Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg-Asn-Arg ; L U C 5fc^T 5 / i© a 
GL%)\s-#*i/)V&WM&mV, -NH 2 -OH ^^t. ) 

(2) -$!5S; (I) fcl*5V>T, A Yah B ifi Asp, C & Asn, D Thr, E & 
Leu, F, H, I ifi Arg, G Leu, L & -NH 2 Tffet), N D 23 M©7^ 

yafe^&«fiJcsns±ffi (i) fciamo^^H, asfcteii^Wfci^sns^- 

®I„ tt^y^Ftt, JMfclftfcte, «B©^^F 10 (@S^iJ#^l 1) \zm^t 

(3) — Mt£ (I) IC&^T, A Val, B Asp, C ifl Asn, D ^ Thr, E ifi 
Leu, F, H, I & Arg, G ** Leu, J ^Ile, K ifi Leu-Gly-Arg-Arg, L 1fl -NH 2 T 
&£_LfB (1) fc«B«©^:/^F> £fcttiI#Wfctf&3ns-£©*fc. 

Htt, JM*«fc«» mtO^Zf^Y- 12 (@H^J#^-1 3) fcffl^TS. 

(4) — «SC (I) fc&V^T, A & Val, B ifi Glu, C # Asn, D ifi Thr, E 
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Leu, F, H, I ifi Arg, G ifi Leu, J He, K ifi Leu-Gly-Arg-Arg, L tfi -NH 2 7? 
**J:ffi (1) fclB«©^y^H, *fcttjl^fl9fcff«$n*^©*. 

(5) -«5£ (I) Kcfe^T, A ifi Val, B ^ Ala, C # Asn, D ifi Thr, E 
Leu, F, H, I & Arg, G ifi Leu, J He, K ifi Leu-Gly-Arg-Arg, L ifi -NH 2 T? 

&&±ib (i) fcia^o^^F, ^fcttii^Wtei^sn*-?-©*. M^y^ 

(6) — (I) }c43^T, A Val, B Asp, C ifi Asn, D a* Thr, E ifi 
Leu, F, H, I ifi Arg, G ** Leu, J j&*Yah K Leu-Gly-Arg-Arg, L ifi -NH 2 T 
&£±fB (1) telB*©^^H, ^fcttH^Wfcffftarns^-CDitt. 

(7) (I) ic&UT, A ifi He, B tf* Asp, C ifi Ser, D Ser, E ifi 
Tyr, F, H, I ifi Arg, G ifi Leu, J #Vah K ifi Leu-Gly-Arg-Arg, L ifi -NH 2 T 
&£jtfe (1) fcB*©^^F, *fcttl^»fctt$sn«*0l. 

Htt> JWfrttfctt, ^IB©^:/^ F 26 (@3^!l#-^2 7) fcffiMS-T*. 

(8) — 12^ (I) fcfe^T, A *t lie, B ifi Asp, C fl* Ser, D ifi Ser, E j&s 
Tyr , F, H, I ifi Arg , G a* Leu , J #t Val , K # 
Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg-Asn-Arg,L ?&* -NH 2 T^SJiiHCl) 

(9) — #5£ (I) fcfc^T, A 5&« He, B ifi Asp, C # Ser, D ifi Ser, E j&« 
Tyr, F, H, I ifi Arg, G ifi Leu, L ifi -NH 2 T2fe D , N 23 £§*<E>X^ 

/*^6«i«*n*±c (i) {cgBfco^y^H, %.fc\3.M¥mizff<& znz^t 

(Dm.* tt^^Htt, SUBO^^F 31 (B3^J#-^ 3 2 ) fC*B^-r 

±IH^y^K 10, 12, 21. 23, 25, 26, 29, 31 «, V>m*>_hE© (i) ~ (iv) 
©3fc£&fr ofe^y^KT^0,^y^H21S:^23«H^8'a©7^y^^ Glu, 
Ala tJioT^«. 

(10) ±E(l)-(9) ©^^H*fe«^#«IfcffW$tl-5^<3D^^tf, 
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(1 1) ±IB (1) y (9) <D^^\ i &fcfeM¥m\zn®-£tl%^(Dm.(D^ 
i*«ta^ t UTO^Iffitt^^ H 5 om*%£U:T&3, ±15 (1 

o) KiBme>E£SMj»o 

mm^x^x^mm^L^t^^^ h*®^^o, ^am-m^ic p a c 

AP/VIP^K, ^©m, WS§^#:*^t5. PACAP/V 
IP^?FtH k hS^llilO^iPACAPtifcttV I P, S^Cine, 
fc^^TSyKE^fc^-rs^^HT&oT* PACAPtfcliV I P£|WI 

<\twmmmwjmu(Drctb(D, ±e(io) snt\z an \zmm<Dmmm^mo 

ZlEfc^L&^^F 10-32 ^IBiB^m©iB^I## 1 1-3 3 fC^T-S 
^HTfel.. fctffU 10, 22, 24, 31, 32 ttN*S8ckD 23 mm\Z 

mm~rz>^7?- ft& d , f 13, 28, 32 a n ^ yifcyt^vs^ 

^tt^^ F 14 ©N^T^yStttXrT'JM^LTV^.^yf F 
33 (@B?!I#-St3 4) 4 S i 0 7 5 y f U x SMtt^^f H 31 (IB 
#l##3 2) ^HD75/iiB^^ttl. 23^gO^:/^FT&£, 
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B 



F 



H 



K 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



Asp 



Asn 



Thr 



Leu 



Lys 



Leu 



Lys 



Lys 



He 



Leu-Asn 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Arg-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



lie 



Leu-Gly-Arg-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



lie 



Leu-Gly-Arg-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Arg-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Nle 



Arg 



Arg 



lie 



Leu-Gly-Arg-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Lys 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



lie 



Leu-Gly-Lys-Arg 



Glu 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Arg-Arg 



Glu 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



Ala 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



He 



Leu-Gly-Arg-Arg 



Ala 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



Asp 



Asn 



Thr 



Leu 



Arg 



Leu 



Arg 



Arg 



Val 



Leu-Gly-Arg-Arg 



lie 



Asp 



Ser 



Ser 



Tyr 



Arg 



Leu 



Arg 



Arg 



Val 



Leu-Gly-Arg-Arg 



He 



Asp 



Ser 



Ser 



Tyr 



Arg 



Leu 



Arg 



Arg 



lie 



Leu-Gly-Arg-Arg 



He 



Asp 



Ser 



Ser 



Tyr 



Arg 



Leu 



Arg 



Arg 



Val 



Leu-Gly-Arg-Arg 
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29 


He 


Asp 


Ser 


Ser 


Tyr 


Arg 


Leu 


Arg 


Arg 


Val 


Leu-Gly-Arg-Arg- 
Tyr-Arg-Gln-Arg- 
Va 1 -Arg-Asn-Ar g 


NH 2 


30 


He 


Asp 


Ser 


Ser 


Tyr 


Arg 


Leu 


Arg 


Arg 


He 


Leu-Gly-Arg-Arg- 
Tyr-Arg-Gln-Arg- 
Val-Arg-Asn-Arg 


NH 2 


0 1 


Tip 


A en 


oci 


Car 
OCT 


Tvr 

iyr 


A t cr 


T an 


A t* rr 
Alg 


Arg 






Mn 2 


32 


He 


Asp 


Ser 


Ser 


Tyr 


Arg 


Leu 


Arg 


Arg 






NH 2 


33 


He 


Asp 


Ser 


Ser 


Tyr 


Arg 


Leu 


Arg 


Arg 






NH 2 



m^ztfimmznrco MZ-\£*mwom'?- f&, pH6. o st* 7. o izmrnvtz. 
mm^x aqvx lmm^vtcm^, io%sk±. §f^b<«8o%i^_h, iDHfs 

b< « 85%^±©^#^T#:£M#-£>o PH6. 0 7. 0 IzmUh^mm^ 

T! 55*07? 3 afflGkWVfcm&\Z. 85%£A_h, %r%.V<fe90%U_k<Dm?mxW& 
M#5 0 *mm\Z&^X, #fc$?£LV^:/5PFW:, ^^F 10, 12, 21, 23, 25, 
26, 29, &tf31T&£ 0 
#SB W © jesS5B&I JB T S ^ 7 F # £ RgjTT § & (D X V* 

<&&(D^7^Y&m.<Dftm\zn'DX'&i8.x%z> a m%.& r-s*. f (The 

Peptides)j Hl#(1966 ^) [Schreder and Luhke Academic Press, NewYork. 
U.S. A.] , r^y^F^fiJ&J [^M£>^ ^LH^#%h(1975 ^)] CD IB 
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"DC cm. SttiXrJ^ (P-n h D7i-jHXtM, N-bFn+y 

^rffi^s^, =^/-;h£, ^Mtc^, dcc-tj^t^ (h 

ONB, HOB t, HOSu) #=g©2F*£fc J; 0 &J&?Z> Z. h&T'&Z. 

z.nt> (D^mz, m^^,Rxsmn^m,(D ^-rniz &mm t € 

T < Id «fc Q ff t> n § o 

(Merri field. R. B. )<Djjfe [Solid phase peptide synthesis, J. Amer. Chem Soc. , 
85, 2149-2159 (1963)] KtEt^ £TF©«t: 5 fc: bTff 5 £ £#T#5. C5fc 

ttMB (bhamik *d;m^;himb, ^e^^MSNig, 75/^^;narK, * 

?M>Xk F U AB (MBHA ttflg) ,4-75;^Wxy^ ^)1®B. 

4-t Fn^->^5F;v^xy^r~>^^;i/#Jig, 4-^->^5 1 ;i/7ix;i/7t3' 

a-7$/SOfiStUT9 -7)V3rV—)V*?-)V'jr* : sf))VTS—)V 
m (Fmoc) »fS|^|j;4-tKn^^^?JP7zy + ^^5 1 )l/»t\ h 
U 7^:* DEft* (TFA) \Z «fc o TUfllBtf* S, JMtT# 5fe«D)0U<, t -7*h^>*;> 

(Boc) £&;H-f 4 -^S^^l/^x-^Til^ F*^;H& 
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m (pam mm) yyfc7kmte£iz&-Dxmmft*>®iffi-c%%%<D&&^o 

mm lg M5 9 \*mm\Z 0. 5mmole ^T^T^ E £ 

^ri/^;w#n;i/ (Boc), t-7$;t+^M-;i/ (Aoc), -fy^-jm^ 

T^/R© + *7?, A9fiK:WtSiSS^r*rst>©, fclAfc* His, Tyr, Thr, 
Lys, Asp, Arg Rtf Ser -€-©#J0CD^HS^«mbT^< ©J&WS; LV> 0 W 

His (D'fS/SoftiStUm ^Jx.^>^;i/^-^->^^;V (Bom), p- h 

;wx>*;vafcn;v (Tos)> ^>>>;i/ (Bzi), ^^j-i^^^i^x;!, (z), h 
Ser Rtf Thr ©7KMS«, ^J^.«xx^;Ht:^fc«x-^;WbfCcfcoT«tti- 

m\Jt>tlZ>o Sfex-rMtlt^StLTtt, ^>>?;i/ (Bzl), rh7hF 

Tyr ®7.RMScD#«S£bTte, 09S.fcr^>$?;V (Bzl), 7"n^>yj^ 
~>#;i/^x;i, (Br-Z) , ^^DO^>yJP (Cl 2 -Bzl) , ^^V^v-^UI^x 
;p (z), T-fe^;K p-h;wx>x;i/3j>x;i/ (Tos) £>*i£ 0 

Lys ©75/So§iSi:l/T^ M^.^>> ? ;i/^>'77;i/^x;i/ (z), 9 

nn^>^Wy*J^^V (Cl-Z) , ^nn^>^V (Cl 2 -Bzl), t -7 
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h*zs%)Vtf-)vm (Boc), P -b;i/x>x;i^x;i/ dos) x^af^wrsn*. 

Arg©^yx^/g©&a*£bT«, MZ-lfp-h)\sJL>X)V*—)l> (Tos), 
xhix ^>^;v*^r^^;i/#-;i^ (z), t -y (Aoc) 

asp ©*;^^yjn©§i«, ^ia^^^t;^— ;k ;w x 

-€■©^(0 7 5 /McD«®St IT. Trp ©-f>K«j;VS0ffiiStbTtt, M 

^;v^^>V^->;k 4-* b^>-2, 3, 6-h u ^^;v^>if >x;u 

*x;K 2. 2, ?nU2L^)ljr3rz/%)Vtf-)V?3:li&mtf 5>n§^ 

Met O^^fMCftiStlTttfft^^MJl/^S/HfcUTfit, % 

p--h07x7-JK N-kHD^>3A^i'f5H, N-kFD^M>Xh 
'J7^-;k N-kHn^>-5-;jvm>-2, 3-5?*;p#^W5H 

©T?*n«vi-rnT % £ fc£fek* ^ 75H (dmf) , 

v^^Ml/X^^rv-F (DMSOK tfU^>, ^no^A, 5>:*3rD->* ^nn 
(DCMK rh7kHD77> (THF), RiX^JV, N-^^;i/b°nU F>> 
A^^^U>ih'J75H (HMPA) 355Via21Ul±©I^ 
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LH-20 , -fe^T-j'^^X G-25 75:^©^SB^nvh^7 7^— , ~>U #y;i/&£<Z) 
fcfHg£tl£&> MAH Bm£L U >mi&mzTZ>Z\£&7:&Z> 0 

mtzEtk&mv. mmm<D^m\z^xmM. slmm. mm. mm. mttm. 
mm, mfenu jftjiau ^xmmm. pj^m^j, ^y±jvm. 

^mmo^y'^^^r^^o^m.u. «»pacap/v i p hmm<D*k 
mftm&i€'t&'b<DT'fo<o^ mm\zvxm.m'r^z\ii^x^^> 0 ±m^y° 

x-&r>, mmum*. &mmm. ^mz\t., r)vy/\^^-mm^m, /i-^p 

^ffi'fem, uzmznMmzmm&^&%Mw\ztt^%ffimzG®T:&z> 0 2 
*>\z, m^7°^\ i <Dm^&mftm\z£vffiv$ i Mfcmhisx, ^r^mmm^^ 

*>m fafe-M ts m&L'&m tf&mmw. c n 5 /£ rc fet <d mo m m \z £.zm& 
^mwmmmm(Drzib\zmm'tz>z\£%-V'g2>tf, mmzmzm.feznz>h(Dx 
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wfe® * > a ^ s ic** l T#^sf^ffl &;rr £ ^ t. & 

bTVi^ (#M 2001-386699 -^)„ 

i84tssi», EL^mmmt, mmmmmomr^miz^^^^nn^o z. 

ilTfffitSS^T/HXtbT, ^#&JT«, 5>:cy h^-f If-, A'^^^lf 

v?x>y hA7- , ^X?^? — , n — ^ — ^n.^ — , ^-^A7~s -f — >>— 

— , T^n.^ — , ^Uy^^ — , <>X/Wt f— X* OAW>'3> 

x^r b&tfi&vfbn&ifi* znzizmfeznzwvfete^o mmmMni&tmcD®. 

iaiillt^tl.^, ^HltltlAl BmrcV® lpg ~lmg/kg © 

^b(D^t>, (i) f^^n^v^^F^, m^%^fc5oa*%^, 

B^mwnmm 2002-344523 nvwmm 
&£U/&fc.\zmm\zmM2nz>ft®*&<s~?2>o 

01^ ^^H4 (I) S:^y^H4^pH7. 0 OU>mm@^tC^L 
^: 300 Mg/mLK SS^cDfl^Wk: 24 B#^#fib Tz.^r> 7 )V (II) O^D?h^ 
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03^ ^^Hl (^IVIP) W5^^F7M80T^77I¥ 

^5PF 12, 21, 23©^W^Mf^ffl^^To (A)«^:/rPF 12, (B) 
te^^F 21, (Ote^y^F 23 \Z-Z>^X<D1£$L'V&2> 0 

EI5fct, n>hn-;w K^F^iiD^), ^y^F 1 GS&SVIP), ^ 
^F 4, 12, 21, St^23©#M^M^ffi^^1-o 

®6te, S^^U^->(PrP106-126) fC^-T^^y^F 4, 12, 21, 23 <Dttm& 

## : F#q¥ffiT<Z>^#£JtLTWSc (P<0. 01) 

**:^:/^f i titvxmm (P<0. 01) 
uTiz^wz^mm, mmmzmtfT£ioMfomzmm-rz>7!)^ *mm*z. 
sh^j#^i 3 iz^tr /mmm^m-r^^^v 12 ^^Fati^© 

MBHA mm HCl m (polystyrene-lKdivinylbenzene #fi£-#:, 100—200 mesh.) 

*^~^-7)i'e>f&m&fom (#^*§a, <*>6. 0x29. 5 cm) 2 

~3 {&»(D^^y-;vTm^#b,^ViT> ? ^Dn^^>(^j3g^4© 2~3 

T^^s^^ff^, c ^ys./m\zmm-r^> Boc-Arg (tos)-oh ^jjgo^ 2 
&&t$v>7 u u * ? >\zxm& u if-toftfc t a-T 5 y son^^is^ 

50* FU^;i/^nPl?/^^OD^^>^T30^P^SbTl!^^^ffofeo & 

V^T, 10* FUx^;VT5>/^^nn^^>^T'tjfob, / — )V&&X$*JZ7 
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Tco mmmZCm£Q 2#S© Boc-Arg (Tos)-OH ©*y^y >y^fr5fc8?>, 
f^il©Xg$r^f93gbfco Boc-Gly-OH, Boc-Leu-OH, Boc-Ile-OH, 

Boc-Ala-OH, Boc-Ala-OH, Boc-Leu-OH. Boc-Tyr (Cl 2 -Bzl) -OH, Boc-Arg (Tos)-OH, 
Boc-Arg (Tos)-OH, Boc-Val-OH, Boc-Ala-OH, Boc-Leu-OH, Boc-Gln (Xan)-OH, 
Boc-Arg (Tos)-OH, Boc-Arg (Tos)-OH, Boc-Leu-OH, Boc-Arg (Tos)-OH, Boc-Thr 
(Bzl)-OH, Boc-Tyr (Cl 2 -Bzl) -OH. Boc-Asn (Xan) -OH, Boc-Asp (OcHex)-OH, 
Boc-Thr (Bzl)-OH. Boc-Phe-OH, Boc-Val-OH, Boc-Ala-OH, Boc-Asp (OcHex) -OH, 
Boc-Ser (Bzl)-OE Boc-His (Bom)-OH <DMtzM#.% y >>fm&m&ff^, 
^ y ^ H 12 \z n m -T £ U m 1 7 F ; His (Bom) -Ser (Bzl) -Asp 
(OcHex) -Ala-Val-Phe-Thr (Bzl) -Asp (OcHex) -Asn-Tyr (Cl 2 -Bzl) -Thr (Bzl)-Arg 
(Tos) -Leu-Arg (Tos) -Arg (Tos) -Gln-Leu-Ala-Val-Arg (Tos)- Arg (Tos) -Tyr 
(Cl 2 -Bzl)-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-MBHA ^^Tt^n^fti 
^^H-MBHA »iefcx^>s?^^---;v* < t^7'-y--;V#fiET«67K7y'fb7K* 

1 (iB^J#-^2) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala- 

Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn-NH 2 

^y^H 2 (BB*I##3) : 

His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-Met-Ala- 
Val-Lys-Lys-Tyr-Leu-Al a-Al a-Val-Leu-NH 2 
H 3 (IB^J#-^4) : 

Hi s-Ser-Asp-Gly-1 1 e-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-Me t-Al a- 

Val-Lys-Lys-Tyr-Leu-Ala-Ala-Val-Leu-Gly-Lys-Arg-Tyr-Lys-Gln-Arg-Val-Lys- 
Asn-Lys-NH 2 

^^h* 4 (@3^J#-^5) : 
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His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Tlir-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Asn-Ser-I le-Leu-Asn-Gly-Arg-Arg-NH 2 

His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Va 1 -Arg-Arg-Ty r-Leu-A 1 a-A 1 a-Va 1 -Leu-G 1 y-Arg-Arg-NH 2 

^y^H 6 mnm^7) 

His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Val-Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg- 
Asn-Arg-NH 2 

^y^H 7 (IB3Wt8) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala- 
Va 1 -Ly s -Lys-Tyr-L e u-As n-S e r-NH 2 
^y^F 8 (SB^I#-^9) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met (0) -A 
1 a-Va 1 -Ly s -Ly s -Ty r-Le u-As n-S e r-NH 2 
9 (I3?U#-^1 0) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Leu-Ala- 
Val-Lys-Lys-Tyr-Leu-NH 2 

^y^F io mmmm n : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 

Val-Arg-Arg-Tyr-Leu-NH 2 

^y^H 11 (BE?»J#*§-1 2) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Leu-Ala- 
Val-Lys-Lys-Tyr-Leu-Ala-Ala-I le-Leu-Asn-NH 2 
^y^H 12 (iB^!l#-^l 3) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Tlir-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-NH 2 
13 (IE3Wfl 4) : 

Acetyl-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-L 
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# 



eu-Ala-Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-NH 2 
^7^F 14 (B3ai##l 5) : 

Stearyl-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln- 
Leu-Al a-Val-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Arg-Arg-NH 2 
^>^F 15 6) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Arg-Arg-OH 
^y^H 16 (@E3Wt 1 7) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Nle-Ala- 

Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-NH 2 

^^PF 17 (IH#i#-*t 1 8) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Al a-Al a-I le-Leu-Gly-NH 2 
^y^F 18 (1B^J#^1 9) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Lys-NH 2 
^y^F 19 (gH3Wt2 0) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Arg-NH 2 
^^F 20 (@a^I#-^ 2 1) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Lys-Arg-NH 2 
^^F 21 (IB3Wt2 2) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Glu-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Tyr-Leu-Al a-Al a-I 1 e-Leu-Gly-Arg-Arg-NH 2 
^^F 22 (iB3Wt2 3) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Glu-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Va 1 -Arg-Arg-Tyr-Leu-NH 2 
^y^F 23 (IB?iJ#-5t2 4) : 
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His-Ser-Asp-Ala-Val-Phe-Thr-Ala-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-NH 2 
24 (1B^I##2 5) : 

His-Ser-Asp-Ala-Val-Plie-Thr-Ala-Asii-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 

Val-Arg-Arg-Tyr-Leu-NH 2 

^y^H 25 (@B?U#^2 6) : 

His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Arg-Gln-Leu-Ala- 

Val-Arg-Arg-Tyr-Leu-Ala-Ala-Val-Leu-Gly-Arg-Arg-NH 2 

^y^H 26 (13?iJ#-*§2 7) : 

Hi s-Se r-Asp-Al a-1 1 e-Phe-Thr-Asp-Se r-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Al a- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Val-Leu-Gly-Arg-Arg-NH 2 
27 (1H^J#^2 8) : 

His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 

Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-NH 2 

^y^H 28 (IB?>]#-*§2 9) : 

Acetyl-His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-L 
eu-Al a-Va 1-Arg-Arg-Ty r-Leu-A 1 a-Al a-Va 1 -Leu-G 1 y-Arg-Ar g-NH 2 
^y^H 29 (@e?U#-5§3 0) : 

His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Val-Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg- 
Asn-Arg-NH 2 

30 (IH^J#-^3 1) : 

His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-Ala-Ala-Ile-Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg- 
Asn-Arg-NH 2 

^y^H 31 (@H^iJ#^3 2) : 

His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Va 1-Arg-Arg-Ty r-Leu-NH 2 
^y^F 32 (IB?!I#^3 3) : 
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Acetyl-His-Ser-Asp-Ala-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-L 
eu-Ala-Val-Arg-Arg-Tyr-Leu-NHs 

h* 33 (SB^J#-^3 4) : 
His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Arg-Gln-Leu-Ala- 
Val-Arg-Arg-Tyr-Leu-NH 2 

mmm 2) c^y^n 4 <D^m 

h* 4 *m img nmv. pH4. 0, 5.0, 6.0, 7.0 izmrnvtzmg* c^mmm^) 
\zmmvx^mm^ 10 ug/mL ttt 4o t ctc:ig^u^:tiM (LH20-11M, 

/^MfcMs0f) 24 ^P B 1#fib^, i£*B HPLC ($>ffii£S: 220 nm, ^fb 

*I:28% Ti3 hnhU;i//0. 1% h'J7MDPi, ODS-120T (I V-), 

X^&l&m.: 25*0 £T##r£fr^ ^y^H 4 CDg§#*£|fcf^Lfco ^ 2 iz 

k;-?£-o\Z pH ^4>tt#ifiX«MW^M^^^J6fc„ 

12 



PH 


3§#« 


4. 0 


91% 


5.0 


90% 


6. 0 


93% 


7. 0 


84% 



mMM 3D (^^H 4 ^m#<OX5yM##?43J:tf LC-MS S?#r) 
^y^K 4 * pH 7. 0 ©U>Siitfc^t (^: 300 Mg/mL), 55t;<Z) 
Uit£ 24 Btr^#Bb, 01 (II) l:sn5&^nYh^7^t-hS# 
fe„ 01 (I) te^:/fPF4 ©ft-hTfel)o un&^I# A-B \z~D 

^X. HPLC iCTMl, T^ym^W^frofeo ^(DffiM, 3t3\Z7j<T&5\Z, 
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• # 

^3 





4 

Mmm 


A 


B 


C 


Asx 


5 


5. 04 


5. 06 


5. 00 


Thr 


2 


2. 02 


2. 02 


2.02 


Ser 


2 


1. 92 


1. 84 


2.01 


Glx 


1 


1. 20 


1. 11 


1. 24 


Gly 


1 


1. 13 


1. 04 


1. 15 


Ala 


2 


2. 00 


2. 00 


2. 00 


Val 


2 


2. 01 


1. 94 


2. 07 


He 


1 


0. 97 


0. 97 


0.96 


Leu 


4 


4. 14 


4. 17 


4. 09 


Tyr 


2 


2. 00 


2. 09 


1. 97 


Phe 


1 


1. 02 


1. 00 


1. 01 


His 


1 


1. 35 


1. 11 


1. 40 


Arg 


7 


6. 98 


6. 94 


6. 91 



m&tf&zofoMtiETs. ym asx t gix (D^x^>^z.h^^nrc 0 
zziz. ^n^fs^wt^ lc-ms iz^-oxm^vrct^^, m^iz^t 

H4 







^y^F 4 


3761 


A 


3762 


B 


3762 ! 


C 


3762 
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^4 0i^^e>, ^xcD^mmz^zf^F 4 t<Ditmz^^x^m^ 1 it 

Asp ^t,&Z>Wt Gin ifi Glu ^t^btV^^t^$nfc.^^fH 4 
(DT^ymiB^J^S^J^r.-r^.^ Asn ^W^£&^T7^>W =i F£7£j&U 

T, ^y^F 4 Tfciu 24, 25 Asn-Ser 28, 29 & Asn-Gly 

SB^U \Z & V> X a - o) 1 F K J* jWB CloTV^ilt* flfcB b . 

cum 4] (^y^F 7 <h^y^F 8 <Dmm) 

VIPC^y^F KIB5U#Ht2),YIP © N Jfcffi 25 SSfCfflMS-TS^:/? 1 F 7, 
(@3^J#^8) ^btfO 17 &^^->^H^$tlfe^y^F 8 (S2#l#-f§- 
9) f£^T> 20mMTris-HCl (pH 7. 4) fcigffiU Jasco J-720 (B* 

te«fc?)Rz: -SteX'** h;i/^^f*bfeo Greenfield <S lei otil^tife 
»2fc«*tfWttJfcfriSfctt3 fc, ^^F 1 50% 

(12), ^^F 7 fc*©?S&«£&iSV>Jt*''C#!#b 

C^W(J 5] (^y^F 7 t^^F 8 0HJg?£te) 
£t© ICR^X (9jgft) £ llfMMf bfc^, 10-18 MtfefeoTf 
ffibfeo «QMIt, it^lcBillbWSr^Mm, M^*7KK:THrtaB*+ 
#fcifei£U «#£bfco m*±^ofc**&rt*S 20mL <DTtf*XW (^S 
20mL, i&g37"C, #S 2. Og, 95% C0 2 +5* C0 2 ffi^T : I9fi^) l*HCMSbfc„ 
4IW^i:LT Krebs-Henseleit Buffer Modified (SIGMA) »Sc&teJB bfc. 
S^«T>yRMP-6004(B*^m)*^rbTl/n-y-R-64M (Sfctttt) -LfcSI 

*;wx3-;v*« (^ina^6 x io- 3 M) & 100 /*L«ftbDbfc. 10 Mfi^i^ 

-TS^^Fl (^^MVIP) ©ffUB£ 100%<hbT. ^T^F 7 ^fc«^^ 

f 8 &mimvfe£%<D¥-mm<DWi*MmfflMm%:'£#>fco ms\z, ^^f i, 
7, ftt 8 ©«^m io^m iz^z^?7>mwmm<Dm*wffi%ifflm&mi$ 
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mmm 63 c^y^n 12 <D^m 

^7^F 12 £5SM5S?¥»U ^StK IdtgflPl/ (lmg/mLK 0.1 

NNaOH \ZX pH6. 0, 7.0 teWfibfe. 10 Mg/mL OjlltfctRU, 40<C 

fc^u^tm«(cT 24 mmt&wvtczo m*b hplc mm&&: 220 

nm, ^lfr*B:29% T-fehnhU;i//0. 1* h'J7;Vtn^l, 0DS-120T (h 

-V-),#^A*am: 25^) l£T##r£?TVV^:7 p ^F 12 <£>£§#*£lfcftf bfc. 

^©^n. ph 6.0, 7.0 (Dm&mz&^Tmzmwte^mfe\d-?<D£j& : £m.& 

C^JStfll 7] K^f F 4, 12, 21, 23 (DSSr^tt) 

^y^F 4, 12, 21, 23 £il*?P*b> pH6. 0, 7.0 \zm9avrcM%7k (±m 

m^7k) \zmmisTmmm* 10 ug/mi £vrc 0 55x:\zwifevtcmum (fc-6io, 

ADVANTEC) \Z 3 HPTOSbfc^ HPLC (tfcffi&S: 220 nm, 29.5% 

T-fe Fn h UJW/O. 1% hU7MnMI ) 0DS-120T (1 — V— ), 

?aS:25 < C) £T##r£fT^ ^:/^F 4, 12, 21, 23 ©3l#^£#mb7co ft 
5^TJ:5^ ^^F 12, 21, 23 te^Zfj- F 4 fcit^, ^b < 3^-14 rt* it 
bTV>£;i<h/^Jl,S*U #fc pH 7.0 Tte^(DMl^IS^T&-ofco 
^5 





PH 6. 0 


PH 7. 0 


^^F 4 


81% 


67% 


^y^F 12 


94% 


100% 


^^F 21 


93% ^ 


100% 


^y^F 23 


100% 


100% 



% 24 
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tnmw 8D f 4, 12, 2i, 23 o&mm 

^y^H 4, 12, 21, 23 pH 7.0 ^PMbfe^SzK (^:^^ 

tK) l:il?bT^* 100 Mg/mL ibfeo SS'Cfc^tbfctligjf (FC-610, 
ADVANTEC) \Z^rtl^n 0, 10, 20, 30 B^#«bfe^ HPLC (^ffi&fi: 220 
nm, f£ifr*B: 29.5% 7th-hU;W0. 15! hU7JVtDiti, #^A: ODS-120T 
*^A^:25TC) «rff 4, 12, 21, 23 ©38 

#J*5&tftWUfc. 316 tc^-fcfc^fc, 4 « 10 0MCD§#7?^fc^ 

UTV>3fc'bWfc>S*r, ^^F 12, 21, 23 30 Httfeifb, ^b<^ 
Jfctetfttfi b T Vi S Jl t 5 tlfc. 
«6 





0 QM 


io nm 


20 Bm 


30 B H5 


^T^F 4 


100% 


0% 


0% 


0% 


^y^F 12 


100% 


49% 


34% 


18% 


^y^F 21 


100% 


29% 


45% 


10% 


^^F 23 


100% 


62% 


42% 


30% 



mmm 9] 4, 12, 21, 23 <o&mm 

^^f 4, 12, 2i f 23 zmmwrnis. pH6. 0, 7.0 tewsufcu 

(0.001% U>K— **^FU^A7K»«) fc»»bTil*»** 100 ug/mL tV 
tco 40^, 75% RH fc«jebfcMfiS# (LH-20-11, \Z 1 M 

WMHlbfctk i£*B HPLC (tfcffl&S: 220 nm, 29. 5% Til F- F U;i//0. 1% 

hV7)V*umm, #^A: 0DS-120T (1 — V— ), * 5 AfflSE: 25*0 iCT^flf 
£frV^ ^^F 4, 12, 21, 23 ©3£#^£&'J5£L*Lo ft 7 fc**T«k 5 fc^^ 
F 12,21,23 a^y^F 4 fcJfc^^tt^ffi^JcJibT^S 21 tJ&*B6nfe. 
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PH 6.0 


PH 7. 0 


4 


53% 


35% 


^y^K 12 


100% 


90% 


^7^F 21 


100% 


87% 


^T^F 23 


100% 


100% 



[^11^ 10] K^F 4, 12, 21, 23 

^:/^F 4,12,21,23 <^JiS^Sb,pH7. 0 fcMLfc U (0.001% 
U>M— 7XS±hUC7A7K^)tc^bTi^^Sr 100 /zg/mL tlfc. 40^, 
75% RH fcig^bfcfliaHS^ (LH-20-11, j-%/4k¥(W)) ic^n^n 0, 10, 
20, 30 BP B 1#«bfc^ agffl HPLC (Ifcffi&S: 220 nm, #Hj*B: 29.5% 7-fe h 
— hU;i//0. 1% hV7)VJruWtM, 0DS-120T (I — V— ), *7ASI: 

25^) fcT#flr£frV^ ^^F 4, 12, 21, 23 (DBftm & Wife V fro &8fc33* 
ti^fc^f F 12, 21, 23 te^r/^K 4 KJt^ 5fcjeftj&«MFfc*lll/» 30 B 
JSia^tt^^H 4 tt«*U&3&«» ^:/^F 12, 21, 23 ^UT^fc. 
518 





o urn. 


io urn 


20 am 


30 am 


^y^H 4 


100% 


28% 


13% 


0% 


^7^F 12 


100% 


84% 


86% 


73% 


^y^H 21 


100% 


100% 


76% 


59% 


23 


100% 


98% 


89% 


73% 



mmm in i^mmmmmmipm) 

^^f 9, io, 33 (Dm^Wimmmuwm^mmm 5 hmm\zhx^mvfr 0 
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*£FW* 20mL 20mL, ^37*0, flffi 2. Og, 95%0 2 + 5% 

C0 2 iIls,T: S#rHI*R!) mizMmvrco £3#Jig*&£bTKrebs-Henseleit Buffer 
Modified (SIGMA) **SttJBLfc. £J&«7 >^ RMP-6004 (B#ft«) 
l/n-^-R-64M JbKlJBBBbfc. 3jHfttt«**^^3?X^ilfc-fey h 

IT, ^-X7^f >^^bfem, .*;Wta-;W»tt (3xi(r 6 M) ssstnu JR 

isrsfcjt*^***^^^ do -6 m) &ssjnu s*©9fi«^&a«bfc. * 

v>£ 100% hvx. &ummm&mimvfrii%<Dn<DWffifflfflm&&mv%i a m 
9 is »&cD#ttjt®jRtt*iiffl*£*'r mmm h 9 & 100 1 

ufctfr^ttRK^H 10, 33) (DMffimmm&TF'r) . 
^9 



#1 ft 




^y^H 9 


100 


^y^F 10 


227 


33 


160 



^y^F 12, 21, 23 to^T, £(T©JSIC^^, ^^ffiffiikmrno- 
Hartley Ritttt^y h (440 g) , 7 »ft (B# SLC) £J&#T^ ^c)Bi»iM 

ni10Jt&«#£:UTJBV>&. 20 mL, mft 37^, fiffi 

0.5 g, 95* 0 2 +5* C0 2 mm.T) Krebs-Henseleit 
Buffer Modified (SIGMA) mm&m^fc* SJftte isometric transducer 
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(TB-611T: B#7fc«) &mteT7>7 RMP-6004 (B*M^Utl/3-^- 
R-64M mitnm ±\zffi^Vtco #;W\*3-;V 3 x 10" 7 M fc«kSJR8ra*5feje«, 
^y^h* 12 «r^a«J (10- 9 M~3 X10- 6 M) fc&#b, -^^F 21 

23 «mmS# (3 x 10" 6 M) bfc» i^V^nfI/y-;V 10" 6 M£ 
&#b, 100* 3l!lii l/T§t^I©3tg$5*«)fc. ^©^^^ 

12, 21, 23 te±Tm4\Z7F-?h$>V). H*Jnfcik#UfcW«Ife»;* 

13) (#3B^jSR»f^ffi) 
^y^H 1, 4, 12, 21, 23 fcoVit^TO^fctoT, #«2SiB8i5Bf1sJB 
^fsfclfcbfco PC-12 M« 5 5K^jfiLiif*5J:tf ^Mktt Dulbecco's 

modified minimum essential medium (DMEM) ict 5 % C0 2 /95 % air ©SIEET 37^ 

jfiL^^JCT*^7>hb, 1. Ox 10 4 cells/mnc:^;^J;-5P©bfeo 24well © 
□ IV A'-r^-n- yS'a.fc, ±IB«BJfi'&WI*#*fi6S 1 ml 

-ToJDtU 24I5M 5 * C0 2 /95 I air ©St^T 37^ lC{£oTig«bfc 0 24 mm 
'&i%M&3zWkV. (100 nM) ftSSiDbfe. 3 BRQ&jffi 

T 100 Mm fc^f. ^fcjF-r.fcSte^^F 4, 12, 21, 23 fcj\ 3>hn- 
;i/ K^F»iP^#:) feJctf^^F 1 (^gSMVIP) £Jfc«bT*bV># 

C^i£^!l 14] (tt&MMUB) 

2*lTV>£©T (J. Neurochem, (2000) vol.75, 2536-2545), i-lllW: 

PC12 M^lT7t-JVT^ >^If^>/^l07°Ut> (106-126) fc£ 
3M?E£;&ftb£:. 5 %Wlkm%.U5 %m*£&Vi'lhm'£ft Dulbecco' s 
modified minimum essential medium (DMEM) CT, PC12 MM* 5 % C0 2 /95% air 
fiDlftTT? 37<CKl'&oTJ§«bfc 0 h'J7"y>^T PC12 HBieS««7 7^3^ 
&tt**bfc«, 96 well JStt^W-hfcTffiffiaBI&Sttatbfc (10 4 cells/wel 1), 



28 



WO 2004/048401 PCT/JP2003/0 14924 



z.<D pci2 mmmm\z7v (106-126) (r* u # >^^^ f# >n——#.m 

£ 50 aiM £ 10" 7 M CD#JS^^H (^5PF 1, 4, 12, 21, 23) &«&JnU 
WST-8 8^«fcoT£#HlflB»&J|:ffiU S^yU*>(PrP106-126)tC^t- 5»S 

«^^F*#«ET©«#tjtbT^T3ft (##, P<0. 01) K:*#aBJS**^<, W 
iftfc#il^«ftUBS:j*bfc. ^^F 4, 12, 21, 23 ^^F 1 & 

ifcbtff (**. P<0. 01) fc#tt««^j&«3Sl^Cfc**Bbfc. 
C*»J 15] (©A^W^^M^ffl^J©^) 

KXeMr*J:M*ffl»S!I©f^fitt, HCfU^bT, #H 2003-34652 Kl«B*©» 
^i^JfM^te^o Tff -d fee 



A-O-Jet Mill (-fe^T V>fe3i> 

ftl&l7-BEA : 6. 0 kg/cm 2 G 
^#XT-JE^J : 6. 5 kg/cm 2 G 

±f3^&J~T\ ^y^F 4, 12, 21, 23 OlLHtttlfe^V^xUX'J I — )V 
#3R«*f^»b, XU7U h-;HS# 70 /m) £fctt?L«NS# 

Am) / = 0.4/1 KT^#18Sffl^Til^lft. 

C^l^J 16] (jkflB3«©ffcK) 



ttHSl^^F 


10 mg 




700 mg 




it* 




500 mg 


t Fn^$/p<^;i/ir;i/D-7 > 


0. 5 g 




0. 005 mg 




pH 7.0 




100 mL 



mm.* 80 mL &ffi 80*C£-eftIi&U k Fn^->^^;Hz:;i.n-7,^5PA 
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xmwh. mu&^i%.i£°vm-?o z\<Dm\znm^^^- f\ a^b^-bu^A, *v 
^mmm^x ph & 7.0 fcmsrrs. *«««#&jn*.T ioomL st^xt^ 

tt^^Htlt, ^^F 4, 12, 21, 23 &m^fc B 



nm^^y io mg 

m-lti-hWA 900 mg 

1 N zKitfb^bU^A MM 

&MmM&7k 100 mL 



It, 4, 12, 21, 23 £fflV>fco 

^mmmx^irnvra^x^mm. wff&^tf&mftmz^cD&^miivx 

^mmz^mx, &m&&&»imx\ m^miz^^^m^^umm^^mt 
2>z\ttfvjmfe pacap/vip nmfc*mi&~tz>z.t&m&z> 0 

mmmn 1 -g-^y^ F 
m&m^2 : -a-j&^r/^F 
mmm^r 3 : -g-^ ^ f 

13^iJ#-^4 :-£j&^:/^F 
SB^J#-^5 : ■SJ&^y?' F 

Sa^l#-^7 : ^-^y^F 
@B^J#^-8 : ^j&^y^F 

30 
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IB?!I##9 : ^J&^^F 
IB#I#-^1 0 : Gm^Zf^F 

mm&m 1 : -a-j&^ePF 

gB#l#-Stl 2 : ^jfc^^F 
E?iJ##l 3 : ^fifc^^F 

4 : ^J&^^F 

5 : ^fifc^T^F 
SE^Wtl 6 : ^^^F 

7 : #-^^F 
@B^J#-^1 8 : ^fifc^^F 
@H^J#-^1 9 : -g-^^y^F 
lE?U#-$t2 0 : ^J&^^F 

m&m^2 i : -a^^y^F 

SB^J#^2 2 : ^fc^T^ F 
SB^J#-^2 3 : HrJ&^:/5PF 
BB^iJ#^ 2 4 : a-fiK^y^ F 
IB^J#-^2 5 : -&J&^:/^F 
E50#^2 6 : ^fig^y^F 
S2^J#-^2 7 : l^tfc^y^F 
SB^J#-%2 8 : ^fife^y^F 
BS^!I#^2 9 : ^jfc^^F 
BB#I##3 0 : a-^^F 
1B#I## 3. 1 : &m^7^ F 
SB?>J#^3 2 : ^J&^^F 
E9B##3 3 : ^M&^T^F 
IE*I#^3 4 : ^fifc^:/5PF 
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i . 



Tf2:£ ( I ) : 



His-Ser-Asp-Ala-A-Phe-Thr-B-C-Tyr- 



D-A rg-E-A rg-F-G 1 n-G-A 1 a-Va 1 -H- 



(I) 



I-Tyr-Leu-Ala-Ala-J-K-L (@B?U#-5§- 1 ) 

A te, Val He ; B «, Asp, Glu Ala; C te, Asn 

Ser;D tt, Thr Ser;E Leu S&fc* Tyr;F, H, I Lys Arg ; 

G teuLeu nLeu;J te,Ile,Val;K te,Leu, Leu-Asn, Leu-Gly, Leu-Gly-Lys, 

Leu-Gly-Arg , Leu-Gly-Lys-Lys , Leu-Gly-Lys-Arg , Leu-Gly-Arg-Arg , 
Le u-G 1 y-Ly s-Arg-Ty r-Ly s-G 1 n-Arg-Va 1 -Ly s-Asn-Ly s 

Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg-Asn-Arg ; L \t C *i7S;i©a 
4fc#/l'#*$';V*4Mfr&*U -NH 2 -OH . ) 

2. — jfcsS (I) fc43V>T, A jfi« Val, B ^ Asp, C t>* Asn, D Thr, E & 
Leu, F, H, I tfi Arg, G *S Leu, L & -NH 2 7rS»0, N 5fc«J«fct) 23 il©75 

'3. — «5£ (I) fc&^T, A # Val, B ** Asp, C tfi Asn, D Thr, E W 
Leu, F, H, I tfi Arg, G ifi Leu, J ^ He, K tfi Leu-Gly-Arg-Arg, L tfi -NH 2 T? 

4. -flS^; (I) fc^ViT, A «t Val, B & Glu, C Asn, D tfi Thr, E tfi 
Leu, F, H, I tfi Arg, G j&* Leu, J tfi lie. K ^ Leu-Gly-Arg-Arg, L tfi -NH 2 T 

5. — ^ (I) K:43V>T, A # val, B t&* Ala, C # Asn, D ^ Thr, E tfi 
Leu, F, H, I tfi Arg, G tfi Leu, J j&*Ile, K tfi Leu-Gly-Arg-Arg, L & -NH 2 T 

6. — «5£ (I) IC^T, A tfi Val, B Asp, C tfi Asn, D tfi Thr, E 
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Leu, F, H, I ifi Arg, G ifi Leu, J tf*Val, K ifi Leu-Gly-Arg-Arg, L ifi -NH 2 *t? 

7. — (I) iC&HT, A # lie, B & Asp, C ifi Ser, D Ser, E ifi 
Tyr, F, H, I ifi Arg, G ^ Leu, J j&tVah K a*. Leu-Gly-Arg-Arg, L *t -NH 2 7? 

8. —agjfc (I) fccfc^T, A flt He, B Asp, C ifi Ser, D # Ser, E ifi 
Tyr , F, H, I ifi Arg , G *t Leu , J ifi Val , K ifi 
Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg-Asn-Arg, L ifi -NH 2 Tafe^if^^l 

9. — jKit (I) fc^ViT, A j&« He, B j&* Asp, C ifi Ser, D Ser, E ifi 
Tyr, F, H, I ifi Arg, G ifi Leu, L -NH 2 T&D, N 5fc^£C> 23 11©75 

1 1. »**l~9©^^F*fctt||8^e9K:|^*$n*«€-©*©^*d« 
fM^tLTO^Iffitt^^f F£#© 5 0 il%^±T$S, 1 0 

8Bfi©g3£&/$<fe. 

i?^, mwmmm, &M&&n&m&ists&wm&&m!&& 
©£©©, w*3@i o^fe^i i fc©«©BaM&ifcj». 
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(i) 

5: 

io i 
is; 

20 ! 



■■ 

v. 

r 



(II). 



5 

10 

15 
20 
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m 3 
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120 




K 1 K 7 K 8 
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(C) 
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x - ■ I? -7-. • - 



^' 'v 



f 3 
1 




v. 4;, 



•J. ~, 



F 12 



F 21 



H 23 

5/6 
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SEQUENCE LISTING 



<110> ITOHAM FOODS INC. 

<120> A peptide and a pharmaceutical composition containing the peptide 

<130> PH-1938-PCT 

<150> JP2002/344523 
<151> 2002-11-27 

<160> 34 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 27 
<212> PRT 

<213> Artificial Sentience 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> VARIANT 
<222> (5) 

<223> Xaa = Val or He 



<220> 
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<221> VARIANT 
<222> (8) 

<223> Xaa = Asp, Glu or Ala 
<220> 

<221> VARIANT 
<222> (9) 

<223> Xaa = Asn or Ser 
<220> 

<221> VARIANT 
<222> (11) 

<223> Xaa = Thr or Ser 
<220> 

<221> VARIANT 
<222> (13) 

<223> Xaa = Leu or Tyr 
<220> 

<221> VARIANT 
<222> (15) 

<223> Xaa = Lys or Arg 
<220> 

<221> VARIANT 
<222> (17) 

<223> Xaa = Leu or nLeu 
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<220> 

<221> VARIANT 
<222> (20) 

<223> Xaa = Lys or Arg 
<220> 

<221> VARIANT 
<222> (21) 

<223> Xaa = Lys or Arg 
<220> 

<221> VARIANT 
<222> (26) 

<223> Xaa = He or Val 
<220> 

<221> VARIANT 
<222> (27) 

<223> Xaa = Leu , Leu-Asn , Leu-Gly , Leu-Gly-Lys , Leu-Gly-Arg , 
Leu-Gly-Lys-Lys , Leu-Gly-Lys-Arg , Leu-Gly-Arg-Arg , 

Leu-Gly-Lys-Arg-Tyr-Lys-Gln-Arg-Val-Lys-Asn-Lys or 
Leu-Gly-Arg-Arg-Tyr-Arg-Gln-Arg-Val-Arg-Asn-Arg 

<400> 1 

His Ser Asp Ala Xaa Phe Thr Xaa Xaa Tyr Xaa Arg Xaa Arg Xaa Gin 

15 10 15 

Xaa Ala Val Xaa Xaa Tyr Leu Ala Ala Xaa Xaa 



20 



25 
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<210> 2 
<211> 28 
<212> PRT 

<213> Artificial SeQuence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (28) 
<223> AM I DAT I ON 

<400> 2 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 
15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 
20 25 



<210> 3 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
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<220> 

<221> M0D_RES 
<222> (27) 
<223> AMIDATION 

<400> 3 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 
15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu 



<210> 4 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (38) 
<223> AMIDATION 

<400> 4 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gin 

5/29 
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15 10 15 

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys Arg Tyr Lys 
20 25 30 



Gin Arg Val Lys Asn Lys 
35 

<210> 5 
<211> 31 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOOES 
<222> (31) 
<223> AMIDATION 

<400> 5 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Asn Ser' He Leu Asn Gly Arg Arg 
20 25 30 
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<210> 6 
<211> 30 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (30) 
<223> AMI DAT I ON 

<400> 6 

His Ser Asp Gly lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg 
20 25 30 
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<210> 7 

<211> 38 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
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<220> 

<221> M0D_RES 
<222> (38) 
<223> AMIDATION 

<400> 7 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr Arg 
20 25 30 

Gin Arg Val Arg Asn Arg 
35 



<210> 8 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (25) 
<223> AMIDATION 

8/29 
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<400> 8 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 
15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser 
20 25 



<210> 9 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (17) 
<223> OXIDATION 

<220> 

<221> MOD.RES 
<222> (25) 
<223> AM I DAT I ON 

<400> 9 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 
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15 



Met Ala Yal Lys Lys Tyr Leu Asn Ser 



20 



25 



<210> 10 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> MOD.RES 
<222> (23) 
<223> AM I DAT I ON 

<400> 10 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 
15 10 15 

Leu Ala Val Lys Lys Tyr Leu 
20 



<210> 11 
<211> 23 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (23) 
<223> AMIDATION 

<400> 11 

His Ser Asp Ala Vai Phe Thr Asp Ash Tyr fhr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Yal Arg Arg Tyr Leu 
20 



<210> 12 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
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<222> (28) 
<223> AMIDATION 

<400> 12 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 
15 10 15 

Leu Ala Val Lys Lys Tyr Leu Ala Ala He Leu Asn 
20 25 



<210> 13 
<211> 30 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (30) 
<223> AMIDATION 

<400> 13 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 



Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 

12/29 
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20 



30 



<210> 14 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (1) 

<223> ACETYL AT I ON 
<220> 

<221> M0D_RES 
<222> (30) 
<223> AMI DAT I ON 

<400> 14 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 



Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 



5 



10 



15 



20 



25 



30 
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<210> 15 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> LIPID 
<222> (1) 
<223> STEARATE 

<220> 

<221> MOD_RES 
<222> (30) 
<223> AMIDATION 

<400> 15 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala lie Leu Gly Arg Arg 



20 



25 



30 



<210> 16 
<211> 30 
<212> PRT 



14/29 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<400> 16 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 



<210> 17 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> SITE 
<222> (17) 
<223> Nle 

<220> 

<221> M0D_RES 
<222> (30) 



20 



25 



30 
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<223> AMIDATION 
<400> 17 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Xaa Ala Val Arg Arg Tyr Leu Ala Ala lie Leu Gly Arg Arg 
20 25 30 



<210> 18 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (28) 
<223> AMIDATION 

<400> 18 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly 

20 25 

16/29 
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<210> 19 
<211> 29 
<212> PRT 

<213> Artificial Seouence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (29) 
<223> AMIDATION 

<400> 19 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Lys 



<210> 20 
<211> 29 
<212> PRT 

<213> Artificial Sequence 
<220> 



20 



25 
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<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (29) 
<223> AMIDATION 

<400> 20 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala lie Leu Gly Arg 



<210> 21 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (30) 
<223> AMIDATION 



20 



25 



<400> 21 



18/29 



WO 2004/048401 

His Ser Asp Ala Val Phe Thr Asp Asn 
1 5 

Leu Ala Val Arg Arg Tyr Leu Ala Ala 
20 25 



PCT/JP2003/014924 

Tyr Thr Arg Leu Arg Arg Gin 
10 15 

lie Leu Gly Lys Arg 

30 



<210> 22 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD.RES 
<222> (30) 
<223> AMIDATION 

<400> 22 

His Ser Asp Ala Val Phe Thr Glu Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 
20 25 30 



<210> 23 



19/29 
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<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (23) 
<223> AMIDATION 

<400> 23 

His Ser Asp Ala Val Phe Thr Glu Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu 
20 

<210> 24 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 



<220> 



20/29 



WO 2004/048401 
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<221> M0D_RES 
<222> (30) 
<223> AMIDATION 

<400> 24 

His Ser Asp Ala Val Phe Thr Ala Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 



<210> 25 
<211> 23 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> MOD.RES 
<222> (23) 
<223> AMIDATION 

<400> 25 

His Ser Asp Ala Val Phe Thr Ala Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 



20 



25 



30 
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Leu Ala Yal Arg Arg Tyr Leu 
20 



<210> 26 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D.RES 
<222> (30) 
<223> AMIDATION 

<400> 26 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg Gin 
15 10 15 

Leu Ala Yal Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg 



20 



25 



30 



<210> 27 



<211> 30 



<212> PRT 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> MOOES 
<222> (30) 
<223> AMIDATION 

<400> 27 

His Ser Asp Ala lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
1 5 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg 
20 25 30 



<210> 28 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D.RES 
<222> (30) 
<223> AMIDATION 

23/29 
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<400> 28 

His Ser Asp Ala lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg 
20 25 30 



<210> 29 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (1) 

<223> ACETYLATION 
<220> 

<221> M0D_RES 
<222> (30) 
<223> AMIDATION 

<400> 29 

His Ser Asp Ala He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 

24/29 
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15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg 
20 25 30 



<210> 30 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (38) 
<223> AMIDATION 

<400> 30 

His Ser Asp Ala He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr Arg 
20 25 30 

Gin Arg Val Arg Asn Arg 
35 
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<210> 31 
<211> 38 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> MOD_RES 
<222> (38) 
<223> AMI DAT I ON 

<400> 31 

His Ser Asp Ala He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu Ala Ala He Leu Gly Arg Arg Tyr Arg 
20 25 30 

Gin Arg Val Arg Asn Arg 
35 



<210> 32 
<211> 23 
<212> PRT 

<213> Artificial Seauence 
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<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 



<220> 

<221> M0D_RES 
<222> (23) 
<223> AMI DAT I ON 



<400> 32 

His Ser Asp Ala lie Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 



Leu Ala Val Arg Arg Tyr Leu 
20 



<210> 33 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic Peptide 
<220> 

<221> M0D_RES 
<222> (1) 

<223> ACETYLATION 



27/29 
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<220> 

<221> M0D_RES 
<222> (23) 
<223> AMIDATION 



WO 2004/048401 




<400> 33 

His Ser Asp Ala He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 
15 10 15 

Leu Ala Val Arg Arg Tyr Leu 
20 



<210> 34 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic Peptide 
<220> 

<221> MOD.RES 
<222> (23) 
<223> AMIDATION 

<400> 34 

His Ser Asp Gly He Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Arg Gin 

28/29 



WO 2004/048401 PCT/JP2003/014924 

15 10 15 

Leu Ala Val Arg Arg Tyr Leu 
20 
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